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Material Handling Systems and Equipment Sectional Committee, MED 07 


FOREWORD 


This Indian Standard (Part 12) (Second Revision) was adopted by the Bureau of Indian Standards, after the 
draft finalized by the Material Handling Systems and Equipment Sectional Committee had been approved by the 
Mechanical Engineering Division Council. 


This standard supersedes the IS 17055 (Part 12) : 2019/ISO 20474-12 : 2017 *Earth moving machinery — Safety: 
Part 12 Requirements for cable excavators'. 


This Indian Standard is published in several parts. The other parts in this series are: 
Part 1 General requirements 
Part 2 Requirements for tractor dozers 
Part 3 Requirements for loaders 
Part 4 Requirements for backhoe loaders 
Part 5 Requirements for hydraulic excavators 
Part 6 Requirements for dumpers 
Part 7 Requirements for scrapers 
Part 8 Requirements for graders 
Part 9 Requirements for pipelayers 
Part 10. Requirements for trenchers 
Part 11 Requirements for earth and landfill compactors 
Part 13 Requirements for rollers 
The composition of the Committee responsible for the formulation of this standard is given in Annex C. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )'. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


EARTH-MOVING MACHINERY — SAFETY 
PART 12 REQUIREMENTS FOR CABLE EXCAVATORS 


( Second Revision ) 


1SCOPE 


This standard (Part 12) specifies the safety requirements 
of cable excavators as defined in IS/ISO 6165. It is 
intended to be used in conjunction with IS 17055 
(Part 1), which specifies general safety requirements 
common to two or more earth-moving machine families. 
The specific requirements given in this standard take 
precedence over the general requirements of IS 17055 
(Part 1). 


1.1 This standard deals with all significant hazards, 
hazardous situations and events relevant to the 
earthmoving machinery within its scope [see IS 17055 
(Part 1), Annex A] when used as intended or under 
conditions of misuse reasonably foreseeable by the 
manufacturer. It specifies the appropriate technical 
measures for eliminating or reducing risks arising from 
relevant hazards, hazardous situations or events during 
commissioning, operation and maintenance. 


1.2 It is applicable only to the machine itself if the cable 
excavator is intended for use in combination with other 
equipment or attachments such as drill rigs and those 
for pile driving or extracting and moving ( for example, 
rail-track, walking legs, pontoon, ship equipment or 
stationary undercarriages). It does not deal with the 
specific hazards relevant to such additional equipment 
or attachments. 


2 REFERENCES 


The standards listed below contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of these standards 
indicated below: 


IS No./Other Title 
Publication 
IS/ISO 4310: 2009 Cranes — Test code and 


procedures 


16480 : 2018 Earth-moving machinery — 
Rubber-tyred machines — 


Steering requirements 


IS/ISO 6165:2012 . Earth-moving machinery — 
Basic types — Identification 


and terms and definitions 


IS/ISO 6014: 1986  Earth-moving machinery — 


Determination of ground speed 


12206 : 1993/ 
ISO 7546 : 1983 


Earth-moving machinery — 
Loader and front loading 
excavator buckets — 
Volumetric ratings 


IS/ISO 10262:1998 Earth-moving machinery — 
Hydraulic excavators — — 
Laboratory tests and 
performance requirements for 


operator protective guards 


16504 (Part 32) : Safety of machinery — 
2017/IEC 60204- Electrical equipment 
32 : 2008 of machines: Part 32 

Requirements for hoisting 
machines 


17055 (Part 1): Earth-moving machinery — 


2018 Safety: Part 1 General 
requirements 
ISO 15219 : 2004 Earth-moving machinery — 
Cable excavators — 
Terminology and commercial 
specifications 
EN 791 : 1995 Drill rigs — Safety 
3 TERMS AND DEFINITIONS 


For the purposes of this document, the terms and 
definitions given in IS 17055 (Part 1) and ISO 15219 
shall apply in addition to the following. 


3.1 Cable Excavator — Excavator having a wire- 
rope-operated upper structure designed primarily for 
excavation with a dragline bucket, front shovel or grab, 
used for compacting material with a compaction plate, 
for demolition work by hook or ball, and for material 
handling with special equipment (3.3) and attachments 
(3.2) 
NOTE : To entry: 
a) See Annex B for illustrations. 


b) For the definition of excavator, see IS/ISO 6165 or 
IS 17055 (Part 5). 
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3.2 Boom Hoist System — Boom system comprising 
lower, intermediate and head sections, and A-frame and 
boom hoist winch systems 


3.3 Lift System — Main winch system used for earth- 
moving, demolition, compaction and object-handling 
(for example, with hook assembly) applications. 


3.4 Swing — Rotation of the upper structure of an 
excavator in relation to a fixed reference frame on the 
ground. 


3.5 Working Swing Revolution Speed — Turntable- 
swing speed, reached in a 180? revolution of the upper 
structure, with maximum rotation command input 
starting from a still position 

NOTE — To entry: It is expressed in revolutions per minute 


(r/min). 


3.6 Deceleration Swing Angle — Angle measured in 
degrees of swing while the swing motion is decelerated 
from working swing revolution speed to a complete 
stop 


3.7 Swing Torque — Torque which propels the upper 
structure relative to the undercarriage. 


NOTE — To entry: It is expressed in Newton metres (N : m). 
3.8 Swing Service Brake — Device or system used 


to decelerate the rotation of the upper structure and to 
bring it to a stop at any position 


EXAMPLE : Frictional brake, electrically operated 
brake, hydrostatically or other hydraulically operated 
brake. 


NOTE — To entry: See Annex A. 
3.9 Swing Parking Brake — Device or system used 


to hold the stopped upper structure in any stationary 
position ( for example, transport position) 


NOTE — To entry: See Annex A. 


4 SAFETY REQUIREMENTS AND 


PROTECTIVE MEASURES 


4.1 General 


Cable excavators shall comply with the safety 
requirements — and protective measures of 
IS 17055 (Part 1), in as far as those are not modified by 
the specific requirements of this clause. 


4.2 Operator's Station 


4.2.1 General 

Clause 4.3 of IS 17055 (Part 1), shall apply, with the 
additions and modifications given in 4.2.2 and 4.2.3. 
4.2.2 Roll-over Protective Structures (ROPS) 


Clause 4.3.3 of IS 17055 (Part 1), does not apply to 
cable excavators. 


4.2.3 Operator s Protective Guard 


Cable excavators shall be designed such that an 
operator's protective structure (top and front guard) 
can be fitted. 


A protective structure (top and front guard) shall be 
offered by the manufacturer and selected by the user 
according to the existing risk of the application. The 
protective structures shall be in accordance with IS/ISO 
10262. 


4.3 Operator's Controls and Indicators 


4.3.1 Controls for Driving and Steering 


Clause 4.5.1 and 4.6.1 of IS 17055 (Part 1), shall apply, 
except that the movements of the controls for driving 
and steering do not need to correspond to the intended 
direction of movement if the upper structure is not in 
the normal driving direction. 


4.3.2 Warning Indicator 


IS 17055 (Part 1), 4.5.1, shall apply. Additionally, 
warning indicators shall be provided at the operator 
station or other relevant location to indicate the 
activation of the free-fall operations (see 4.6.2) and to 
indicate the deactivation of the load moment limiting 
devices (see 4.7.1) during dragline bucket, grab and 
front shovel application. 


4.4 Steering 


Clause 4.6 of IS 17055 (Part 1), shall apply, with the 
following exceptions. 


Clause 4.6.2 of IS 17055 (Part 1), shall apply only 
for rubber-tyred cable excavators with a travel speed 
of more than 30 km/h, measured according to IS/ISO 
6014. 

For rubber-tyred machines with a travel speed < 30 


km/h, IS 16480 shall apply, except for the requirements 
for emergency steering. 


4.5 Swing Brakes 


Cable excavators shall be equipped with swing service 
and swing parking brake systems, which shall meet the 
requirements given in Annex A. 


4.6 Lift System 


4.6.1 Force-controlled Operation (Lifting, Lowering) 


The lift system of cable excavators shall be fitted with 
a brake that actuates immediately after the release of 
lever or pedal controls. 


The brake system shall automatically actuate in case of 
a loss of energy or force-controlled lowering. 


There shall be no effect on the stability of the excavator 
during this operation. 


The brake system shall be capable of holding the rated 
load as specified in 4.8. 


4.6.2 Free-fall Operation 


The lift system of a cable excavator shall be fitted with 
a brake that actuates immediately after: 


a) corresponding activation of the pedal control, or 
b) release of a hand-operated lever control. The 
brake shall be so designed that a dynamic load and 
a progressive actuation is possible. The rope guide 
shall be so designed that an uncontrolled run-up or 
run-off of the rope is avoided. 
4.6.3 Switchover 


There shall be no load lowering in case of a switchover 
from force-controlled to free-fall operation. 
4.6.4 Boom 


The boom of a cable excavator shall be secured against 
repulsing in the case of a sudden release of the load. 


The boom shall be equipped with a limit switch to 
avoid backward overload. 


The connection (bolts) of the boom-pieces shall be 
so designed that mounting and disassembling can be 
carried out without the need for a person to remain 
under the boom. 


Suitable boom crack monitoring system shall be 
provided in Draglines. 

4.6.5 Ropes 

The ropes of cable excavators shall have safety factors 
in accordance with Table 1. 


4.6.6 Rope Drum, Rope Pulley 


4.6.6.1 General 


The rope drum and rope pulley shall be built and 
designed so that damage to the rope and run-off or trip- 
out of the rope guide is avoided. 


4.6.6.2 Rope drum 


The ratio between the rope drum diameter and rope 
diameter shall be 1:20 at a minimum. 


4.6.6.3 Rope pulley 


The ratio between the rope pulley diameter and rope 
diameter shall be 1:22 at a minimum, measured at the 
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thread of the groove. Exceptions to this are permitted 
for fair leads of drag ropes, rope guidance pulleys and 
auxiliary ropes, such as grab guidance rope, digging 
guidance rope, ballast guidance rope of fair leads. 


4.6.6.4 Flanged wheel projection 


The beaded edge of the winch drums shall be at least 
1.5 times the rope diameter. 


4.7 Limiting Devices 


4.7.1 Load Moment Limiting Device 


The lift system and boom hoist system of cable 
excavators in object-handling applications shall have 
a load moment limiting device to avoid overload. The 
load moment limiting device shall be adjusted to the 
rated load as defined in 4.9 with a tolerance of +10 
percent. Operations that reduce the load moment shall 
be possible after the functioning of the load moment 
limiting device. 


4.7.2 Lift Limiting Switch 


Cable excavators in object-handling applications 
shall be equipped with a limiting switch for lifting 
movement. It shall be possible to lower the boom after 
activation of the lift-limiting switch. 


4.7.3 Limit Switch for the Boom Hoist System 


The boom hoist system of a cable excavator shall be 
equipped with a limiting switch to avoid a backward 
overload of the boom. Boom lowering shall be possible 
after actuation of this limiting switch. 


4.8 Calculation of the Lift Capacity 
4.8.1 Calculation Method 


The calculation of the lift capacity of a cable excavator 
shall be made on the basis of the following criteria: 


a) flat surface; 
b) hard surface (depth of penetration = 0); 


c) tipping line in accordance with EN 791 : 1995, 
5.5; and 


d) load test according to IS/ISO 4310. 


Table 1 Safety Factors of Ropes 
( Clause 4.6.5 ) 


Attachments Dragline Lift or Digging Ropes 
Grab Hook Closing Ropes 
Safety factors^ 3.55 3.0 


Group 1 
Boom-holding Ropes 


Operating with Load Lifting Boom without Load 
Connected 
Active Ropes Static Ropes Active Ropes Static Ropes 
3.55 3.0 3.05 3.0 


^The factors are the relation between the minimum breaking force of the rope and the maximum static load of the cable excavator 


when used as intended. 
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Calculate the tipping load, P expressed in Newtons, 
as follows: 


_ 9.81 x mx X 
tip a R 
Where, 

M = Mass ofthe cable excavator including the mass 
of the equipment (for example, boom, jib), in 
kilograms (kg); 

X = Horizontal distance of the centre of gravity of 
m to the smallest tipping line, in metres (m); 
and 

R — Horizontal distance from the application point 


of P to the smallest tipping line, in metres (m). 
Calculate the rated load, P, expressed in Newtons, as 
follows: 


_ 1 
"Dg 


(P DE). 
Where, 
P. = Tipping load, expressed in Newtons; 


F= Jib weight, G, or fly jib weight, g, reduced 
to the head of the jib or fly jib, calculated 
accordingto IS/ISO 4310, in Newtons (N). 


4.8.2 Rated Load Table for Object-handling Application 
A table of the rated lift capacity established by the 
manufacturer shall be provided, taking into account 
the conditions given in 4.8.1 and the test conditions 
specified in IS/ISO 4310. 


The table shall be available at the operator station. 


4.9 Safety-related Parts of the Control System 


Clause 4.17.1 of IS 17055 (Part 1), shall apply for 
all safety-related parts and devices (see 4.6 and 4.7) 
required on the machine. 


4.10 Stability 


4.10.1 General 


Clause 4.11 of IS 17055 (Part 1), shall apply with the 
following additions. 


4.10.2 Stability in Different Applications 


All rated capabilities as defined hereafter are based on 
tests or calculations on machines being level and on a 
firm supporting surface. 


The mass of the load, its density and the location 
of its centre of gravity as well as the mass of the 
attachment shall be included in the determination of 
the rated operating load and the size or capacity of the 
attachment. 


In order to provide sufficient stability, the rated 
operating load at the intended operation shall be 
determined in accordance with 4.10.3 to 4.10.5. 


4.10.3 Dragline Bucket 


The capacity for cable excavators in dragline bucket 
applications shall be either: 


a) 75 percent of the tipping load, P., calculated 


. tip? 
according to 4.8.1, or 

b) the maximum winch lift capacity, whichever is the 
lesser of the two. 


The volumetric rating of the dragline bucket shall be as 
specified by the manufacturer. 


4.10.4 Grab and Front Shovel 


The capacity of cable excavators in grab and front 
shovel applications shall be either: 


a) 66 percent of the tipping load, Ptip, calculated 
according to 4.8.1, or 


b) the maximum winch lift capacity, whichever is the 
lesser of the two. 


The volumetric rating of the front shovel shall 
be determined in accordance with IS 12206. The 
volumetric rating of the grab shall be as specified by 
the manufacturer. 
NOTE — The mass and the volumetric rating of the dragline 
bucket, the front shovel and the grab, as well as the density of 
the material, are taken into account where those attachments 
are selected for a specific application. 


4.10.5 Object-handling Applications 


In determining the capacity of a cable excavator, the 
rated load, Pr, for object handling shall be determined 
according to 4.8.1. 


4.11 Cable Excavator with Electrical Power Source 


The electrical power source and electrically driven 
systems of cable excavators with an electrical power 
source shall be in accordance with IS 16504 (Part 32). 


Suitable arrangement to trip principal switch gear from 
operator cabin shall be provided in machines powered 
by electrical power source. 


5 VERIFICATION OF SAFETY 
REQUIREMENTS AND PROTECTIVE 
MEASURES 


In addition, the lift system as specified in 4.6, limiting 
devices as specified in 4.7, the calculation of lift 
capacity according to 4.8, the requirements for safety- 
related parts of the control system as given in 4.9, and 
the stability in different applications as specified in 
4.10, shall be verified by testing. 


6 INFORMATION FOR USE 


Clause 6.2 of IS 17055 (Part 1), shall apply with the 
following additions: 


a) indication that all rated load lift capacities are 
based on the machine being on a firm and level 
supporting surface (for safe working loads, the 
user is expected to make due allowance for 
the particular job conditions, such as soft or 
uneven ground, non-level conditions, side loads, 
hazardous conditions, experience of personnel); 


b) information about rated load lift capacity in 
relation to the various boom configurations; 

c) safety instructions as to the machine application 
for which a top and front guard for the operator is 
required; 

d) information regarding operation, adjustment and 
maintenance of the swing brake; 

e) safety instructions for force-controlled and the 
free-fall operations; and 

f) information regarding maintenance and checking 
of ropes. 
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Instructions regarding any other system(s) installed in 
the machine shall be provided. 


7 BIS CERTIFICATION MARKING 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 
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ANNEX A 
( Clause 4.5 ) 


REQUIREMENTS FOR CABLE EXCAVATOR SWING BRAKES 


A-1 GENERAL 


Annex A specifies minimum performance criteria and 
test methods for the swing service break and swing 
parking brake of cable excavators. 


A-2 MINIMUM PERFORMANCE 


A-2.1 Swing Drive System 
A-2.1.1 Test-swing Revolution Speed 


The test-swing revolution speed shall be the working 
swing revolution speed. 
A-2.1.2 Deceleration Swing Angle, P, 


The deceleration swing angle, PB, shall be less than the 
higher of the following values: 


A-2.2 Swing Service Brake 


The swing service brake shall be capable of 
decelerating the upper structure to a complete stop 
from the test swing revolution as specified in A-2.1.1. 
A disconnection of the swing service brake shall not be 
possible. See Fig. A-1. 


During 10 tests, the deceleration swing angle shall 
not exceed more than 20 percent of the deceleration 
swing angle, 5,, as specified in A-2.1.2. These tests 
shall be made at a sequence rate as rapid as the swing 
acceleration and deceleration allow. 


A-2.3 Swing Parking Brake 


The swing parking brake shall be capable of holding the 
upper structure for 30 min in the maximum slope and in 
the most unfavorable position of the upper structure as 
specified by the manufacturer. The working equipment 
shall be extended to maximum radii. 


The swing parking brake shall apply automatically 
when the control for swinging is in neutral position, or 
shall be capable of being manually applied — with or 
without the engine running. The swing parking brake 
shall remain effective when the source of energy fails. 


The swing parking brake on cable excavators shall be 
fully mechanical. 


EXAMPLE — Spring friction brake. 


p,-90* 
Or, 
_ m x 360 
ps ~ 2x n', +), 
Where, 
N = is the test-swing revolution speed (min'!); 
n= 250 (min2; 
Past, 
Key 
X upperstructure revolutions, r/min! 
Y deceleration swing angle, ° 


Fic. A.1 — SWING SERVICE BRAKE 


A-3 CONDITIONS FOR TESTING SWING 
SERVICE BRAKE 


The tests shall be made with the standard equipment as 
specified by the manufacturer. 


Outriggers and blade, if present, shall be placed on the 
ground in their working position as specified by the 
manufacturer. 

All fluid systems shall be filled as specified by the 
manufacturer. The fuel tank shall be at least half-full. 
The swing system pressures shall be adjusted and shall 
function as specified by the manufacturer. 

The machine shall be positioned on a flat surface with a 
maximum slope of + 1 percent. 


The test used to determine the test swing revolution 
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according to A-2.1.1 and deceleration swing angle 
according to A-2.1.2 shall be made with the working 
equipment extended to maximum radii and with the 
empty working tool in the rollout position. 


The measurement starts with the actuation of the 
braking at test swing revolution speed. 


A-4 TEST REPORT 
The test report shall contain the following information: 
a) machine manufacturer; 
b) model and serial number; 
c) machine specification; and 
d) result of the brake and holding tests. 
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ANNEX B 
ILLUSTRATIONS 


B-1 STANDARD APPLICATIONS 
see Fig. B-1 and B-2. 


Fic. B.2 — CRAWLER-TvPE CABLE EXCAVATOR WITH GRAB EQUIPMENT 
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B-2 SPECIAL APPLICATIONS 
see Fig. B-3 to Fig. B.5. 


Fic. B.3 — CRAWLER-TyYPE EXCAVATOR WITH HOLE Fic. B.4 — CRAWLER-TvPE CABLE EXCAVATOR WITH 
DRILLING EQUIPMENT (CASING OSCILLATOR) PILING EQUIPMENT (HYDRAULIC OR DIESEL HAMMER) 


Fic. B.5 — CRAWLER-TYPE EXCAVATOR WITH WALL CUTTER EQUIPMENT (DIAPHRAGM WALL GRAB) 
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